‘Outrunning’ the running ear by Burden, E
In even the most experienced hands, an
adequate physical examination of the ears
can be difficult to perform because of
common problems such as cerumen
blockage of the auditory canal, an unco-
operative toddler or an exasperated 
parent.
The most common cause for a running
ear in a child is acute purulent otitis
media (OM) (persistent acute OM and
recurrent acute OM). Fig. 1 gives the
classification of OM.
Over-diagnosing acute OM, selecting
inappropriate empiric therapy, or both,
leads to overuse and misuse of antibiotics
and causes increased drug resistance.
This article reviews purulent OM and dis-
cusses the diagnosis, the differential diag-
noses and the current treatment recom-
mendations proposed by the drug-resis-
tant Streptococcus pneumoniae (DRSP)
working group.1
PURULENT OTITIS MEDIA
Purulent OM is characterised by purulent
fluid bathing the middle ear and is found
in patients with acute OM (persistent
acute OM and recurrent  acute OM2) and
in patients with chronic suppurative OM.
Definitions1,2
Acute OM is an acute bacterial infection
of the middle-ear cleft.
• Persistent acute OM is the persistence of
symptoms and signs of middle-ear
infection following 1 or 2 courses of
antibiotic therapy.
• Recurrent acute OM is most commonly
defined as 3 or more separate episodes
of acute OM in a 6-month time span
or 4 or more episodes in a 12-month
time span.
Epidemiology
The peak incidence of acute OM is in
children between 6 and 12 months of age.
Pathogenesis2
In the early stages of AOM there is ery-
thema and oedema of the middle ear
mucosa and tympanic membrane. As the
infection progresses, purulent exudate
accumulates in the middle ear and the
tympanic membrane appears opaque, full
or bulging with diminished mobility. The
membrane may rupture, allowing the
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Fig. 1. Classification of otitis media.
OME = otitis media with effusion;
SOM = serous otitis media; MOM =
mucoid otitis media; POM = purulent
otitis media; COM = chronic otitis
media.
The most common
cause for a running
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Multiple, interrelated factors con-
tribute to the development of acute
OM, including the following:
• Infection. Acute OM often fol-
lows viral upper respiratory tract
infection (URI), mostly in win-
ter. The main bacterial causes of
acute OM are S. pneumoniae,
Haemophilus influenzae, Moraxella
catarrhalis (90% β-lactamase pro-
ducing), group A-B streptococci,
Staphylococcus aureus and
Pseudomonas aeruginosa. The bac-
terial flora isolated in chronic,
suppurative OM is a mixture of
aerobes and anaerobes. The com-
mon bacteria are P. aeruginosa
(aerobe) and Peptostreptococcus sp.
(anaerobe). Recent literature
concludes that the role of ade-
noid tissue in the pathogenesis of
OM is primarily as a focus of
infection.
• Dysfunction of the Eustachian
tube.
• Allergy has long been recognised
as one of the causative factors of
OM with effusion due to naso-
tubal mucosal congestion and
obstruction of the Eustachian
tube.
• Immunological factors.
Recurrent acute OM is more
prevalent among young children
with an impaired ability to man-
age antigen exposure, e.g.
IgA/IgG deficiencies, diabetes
lymphoma, etc.
• Barotrauma. Barometric pressure
changes can produce OM even
in the presence of a normal
Eustachian tube.
• Nutritional deficiencies,
e.g. iron deficiency, protein/
albumin abnormalities.
• Inflammatory mediators. Each of
the causative factors mentioned
stimulates the release of inflam-
matory mediators which increase
vascular permeability and secre-
tory activity of the middle ear.
Other risk factors1
• An episode of acute OM during
the first 6 months of life is a risk
factor for recurrent OM.
• Siblings with a history of recur-
rent OM.
• Parental smoking is significantly
(p < 0.5) associated with more
than 1 episode of acute OM dur-
ing the first year of life.
• A child born in autumn has a
higher risk for recurrent OM.
• Children in day-care centres are
at a higher risk.
• Breast-feeding less than 3
months.
Other conditions which may mimic
acute purulent otitis media should
be considered when evaluating a
patient with a running ear. These
are listed in Table I. To outrun the
running ear all these facts should
be kept in mind when evaluating a
patient.
HISTORY




• allergies — nasal, chest and
foods.
• Environment
• Crèche — clean, low popula-
tion, smoke free?
• Smoke — at home, in car or at
crèche?
• Swimming and diving — nose
clip or earplugs?
• Industrial effluent, steel plant
or cement factory?
• Diet4,5
• Excessive quantities of milk,
yellow cheese and chocolates?
• Ingestion of poisons such as
cheese puffs, multicolour
sugar-coated chocolates, cold
drink preparations and ice lol-
lies?
• Daily vitamin supplements?
• Presence of iron deficiency?







• Pale boggy inferior turbinates




• Use of matchsticks, hairgrips,
cotton buds to clean ears?
• Water in ears: bath, shower,
and swimming?
• Holidays at the sea or at
resorts with hot/warm water
pools?








Failing to remove earwax or debris,
using an otoscope that provides
inadequate light, or using an inap-
propriately sized speculum will
impair visualisation of the tympan-
ic membrane. It has also been
shown that crying and screaming
causes the tympanic membrane to
become red. All these factors lead
to over-diagnosis of OM.
Otorrhoea is a common physical
finding of middle-ear infection,
with drainage of pus through a
non-intact tympanic membrane
(through a perforation, ventilation
tube, or both) or of outer ear infec-
tion. The discharge may be puru-
lent, mucoid, cheesy, serous or
serosanguinous. Clear otorrhoea is
much less common and suggests a
cerebrospinal fluid leak. Discharge
coming from the middle ear always
has a mucoid component.
Granulation tissue may surround a
ventilation tube or perforation or
may involve most of the mem-
brane. There may be copious
necrotic debris or changes of the
skin in the external acoustic canal
(otitis externa) related to the con-
stant drainage. There may be ten-
derness on movement of the pinna,
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intermittent discomfort or a dull
earache. Small children and other
patients who may have difficulty
expressing themselves verbally may
be irritable or ‘out of sorts’. People
may complain of hearing loss or
‘squishy’ sounds in the ears or may
note a foul odour coming from the
ear. Finally, foreign bodies are a
common cause of chronic otor-
rhoea in children, and should
always be suspected.
Nasal endoscopy
Look for any pathology which
interferes with the airflow through
the nose and therefore interferes








Exclusion of any pathology involv-
ing the Eustachian tube is manda-
tory, e.g. adenoid hypertrophy,
tumours, adhesions, etc.
SPECIAL INVESTIGATIONS
• Microscopy, culture and sensitiv-
ity (MCS) for aerobes, anaer-
obes, fungi and mycobacterium.
A pus swab for microscopy, cul-
ture and sensitivity, especially in
a persistent, recurrent or chroni-
cally running ear, is mandatory
and prevents the inappropriate
empiric use of antibiotics.
Granulation tissue should be
submitted for both culture and
histopathological evaluation.
• Audiological evaluation. All
patients with chronic suppurative






• Infections: impetigo (staphylococcal infection), erysipelas (streptococcal infection)
• Eczema




— Genetic: narrow canal, excessive wax (wet), eczema
— Environmental: heat, humidity and swimming
— Traumatic: matchsticks, hairgrips, cotton buds
— Infective: farunculosis, diffuse otitis externa, otomycosis, otitis externa haemorrhagica (bullous myringitis),




• Necrotic lesions — radionecrosis  } mainly adults• Tumours
TYMPANIC MEMBRANE
• Perforation contaminated with water
• Granuloma
Predisposing factors:
— Contamination with water
— Ventilation tube
MIDDLE EAR
• Chronic suppurative otitis media — with or without cholesteatoma
Predisposing factors:
— Local: reinfection with water in an ear with a perforation or ventilation tube, anatomical abnormalities of 
the ET
— Systemic: infections (e.g. tuberculosis), immune deficiency, systemic diseases (e.g. leukaemia, AIDS, 
diabetes, Wegener’s granulomatosis, histiocytosis X), anaemia, allergies
Table I. Differential diagnosis of acute purulent otitis media
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• allergy tests (Fig. 2)








• sweat test + Delta 508 gene —
if cystic fibrosis is suspected,
e.g. in a child with nasal poly-
posis.
• Imaging. In general, the diagno-
sis of the running ear is a clinical
one. In certain cases, however,
radiographic evaluation of the
temporal bone may be helpful.
Plain mastoid films, once the
mainstay of radiographic evalua-
tion of the temporal bone, have
essentially been replaced by com-
puted tomographic (CT) scan-
ning. Plain X-rays of the sinuses
and postnasal space can also be
valuable.
• Histology. Biopsies of turbinates
should be done for electron
microscopic evaluation of the
cilia if abnormal cilia are sus-
pected.
MEDICAL TREATMENT
• Aural debridement with removal
of granulations, topical agents on
gauze ribbon or otowicks:
• topical antibiotic (non-ototox-
ic), e.g. ofloxacin, ciprofloxacin 
• topical cortisone
• boric acid powder.
• Stimulate ciliary activity:
• cortisone
• nasal sprays, e.g. Vibrocil,
Iliadin, Drixine.
• Decrease mucosal oedema of the
nasal passages and Eustachian
tubes:
• pseudoephedrine
• cortisone — short oral course;
once daily in the mornings.
• Specific treatment for allergic
rhinitis: see Table II.
• Control of infection with antibi-
otics: First take pus specimen for
MCS. Antimicrobial therapy is
initially directed toward the most
common pathogens. Amoxicillin
has been the empiric drug of
choice for treating patients with
acute OM because it is active
against S. pneumoniae and most
strains of H. influenzae, but in
many areas the incidence of β-
lactamase-producing organisms
in patients with acute OM is
increasing, and the efficacy of
amoxicillin as the best initial
therapy in these locations is
being questioned.
The addition of a β-lactamase
inhibitor extends the spectrum of
amoxicillin against β-lactamase-
producing H. influenzae and M.
catarrhalis. Amoxicillin/clavulanate
is a drug proven to be efficacious
in acute OM. A higher dosage of
amoxicillin/clavulanate 
(90 mg/kg/day of amoxicillin
instead of 40 mg/kg/day as in cur-
rent formulation), and a constant
amount of clavulanate (6.4 mg/kg/
day) is currently recommended.
Until this formulation is registered
in South Africa, 40 - 50 mg/kg/day
of amoxicillin can be added to the
amoxicillin/clavulanate regimen
available. In patients allergic to
penicillin and/or cephalosporins,
azithromycin and clarithromycin
(not erythromycin) have to be used
(use fluoroquinolones in adults:
ciprofloxacin for Pseudomonas and
moxifloxacin or gatifloxacin for 
S. pneumoniae or H. influenzae).
The oral cephalosporin of choice
selected by the DRSP therapeutic
working group was a second-gener-
ation cephalosporin: cefuroxime
axetil. It was considered ideal,
because of the balance in Gram-
positive (S. pneumoniae) and Gram-
negative (H. influenzae and M.
catarrhalis) bactericidal activity.
Cefprozil and cefpodoxime proxetil
give promising clinical results but
there is ‘limited evidence’ of effica-
cy against DRSP in clinical trials.
Clindamycin is ineffective against
H. influenzae and M. catarrhalis and
only becomes acceptable as possi-
ble choice for persistent and recur-
rent acute OM after tympanocen-
tesis has confirmed that the
pathogen is S. pneumoniae.
Intramuscular ceftriaxone sodium
is used for patients with persistent
Fig. 2. Allergy tests — to be done on every patient, regardless of the history.
NEGATIVE RESULT
Test with specific multi-allergen tests
Under 2 years Over 2 years
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and recurrent acute OM. This drug
should be restricted to third-line
therapy for non-responsive acute
OM. A 3-day 50 mg/kg ceftriaxone
regimen is recommended.
Trimethoprim-sulfamethoxazole
(TMP-SMX) should be precluded
in South Africa owing to the high
resistance rate of S. pneumoniae to
TMP-SMX.
Ciprofloxacin is mainly used for
Pseudomonas infections and can be
used, with care, if culture shows a
sensitivity to it.
Although 10 days of antimicrobial
therapy for acute OM has tradi-
tionally been advocated, there is
currently a growing interest in
shorter courses of treatment.
Shortened courses of antibiotics
are likely to be successful for most
patients older than 2 years of age,
not in a day-care centre and with
uncomplicated acute OM.
Many parents become frustrated
when multiple courses of expensive
antibiotics fail to alleviate OM.
This frustration arises from unreal-
istic expectations of antimicrobial
efficacy. The impact of antibiotics
on OM is modest, though statisti-
cally significant. Treatment is suc-
cessful in one of every four to five
children treated. One must recall
that OM is mutifactorial — bacter-
ial pathogens constitute only one
of many causative factors. Whether
the modest benefit of antibiotics
justifies the cost and potential side-
effects of treatment should be 
discussed with the patient’s family.
• Vaccination. A new conjugate
heptavalent pneumococcal vac-
cine is another promising
approach to reducing the magni-
tude of the problem of persistent
and recurrent acute OM.
Vaccinated children have signifi-
cantly lower episodes of OM and
tympanostomy tube placement.
• Diet and supplements
• Control intake of dairy prod-
ucts and sugar
• No colourants
• Hypo-allergenic diet if there
are severe chronic symptoms








• Keep ears dry and keep any ‘wax
removing’ objects out of the ears.
1st-line therapy*
• Amoxicillin 50 mg/kg/day for 10 days:
• empiric treatment of first episode
• empiric treatment in older children (> 2 years)
• empiric treatment in areas with low prevalence of penicillin-resistant pneumococci
• Amoxicillin 90 mg/kg/day for 10 days:
• empiric treatment in areas with a high prevalence of penicillin-resistant pneumococci
• empiric treatment in young children (< 2 years)
• empiric treatment in patients who have received antibiotics during the month preceding the AOM
episode
• Beta-lactamase stable antibiotics for 10 days:
• empiric treatment in neonates
• empiric treatment in immunocompromised patients
• empiric treatment in areas with a high prevalence of beta-lactamase-producing bacteria
*In cases of clinical failure after full 3 days of therapy, referral for a diagnostic (and often therapeutic) tympanocentesis and MEF culture is recommended. This particularly
applies to countries with a high prevalence of antibiotic resistant S. pneumoniae like many areas of South Africa.
2nd-line therapy
• Amoxicillin/clavulanate in a high amoxicillin dose of 90 mg/kg/day for 10 days
• Cefuroxime axetil 30 mg/kg/day for 10 days
• Cefpodoxime proxetil 5 mg/kg/day for 10 days
• Azithromycin 10 mg/kg/day for 6 days†
• Clarithromycin 15 mg/kg/day for 10 days†
• Clindamycin 25 mg/kg/day‡
†Therapeutic option in areas with low prevalence of macrolide resistant pneumococci and for penicillin and/or cephalosporin allergic patients.
‡The use of this drug is restricted to confirmed pneumococcal AOM that is unresponsive to beta-lactam antibiotics.
3rd-line therapy
IM ceftriazone 50 mg/kg/day for 3 days
Table II. Antibiotic recommendation for drug-resistant pneumococcal AOM
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SURGICAL INTERVENTION
In the setting of acute OM surgery
is necessary when specific knowl-
edge of the causative organism
requires tympanocentesis.
Indications for tympanocentesis
with tympanostomy tubes include:
• severe otalgia
• severe illness or toxic appearance
• unsatisfactory response to
antimicrobial therapy
• acute OM associated with con-
firmed or potential suppurative
complications — intratemporal
(e.g. mastoiditis, facial paralysis)
and intracranial (e.g. meningitis,
intracranial abscess)
• acute OM in a neonate or
immunologically deficient patient
• persistent or recurrent OM in
children with delayed speech
development.
Myringotomy with insertion of
ventilation tubes improves health
in the middle ear in most patients
and reduces the frequency of
recurrent infection.
Adenoidectomy will reduce recur-
rent acute OM, but is only recom-
mended after antibiotic prophylaxis
or myringotomy with insertion of
tubes has been used. Tonsillectomy
plays no role.
Tympanomastoid surgery is recom-
mended in chronic suppurative
OM when medical management
fails or cholesteatoma is diagnosed.
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IN A NUTSHELL
Every family physician is well aware of the diagnostic and therapeutic dilemma posed by a child with persistent or recurrent
running ears.
The most common cause for a running ear in a child is acute purulent OM. 
By their first birthday, 62.4% of infants have had 1 or more episodes of acute OM and 17.3% 3 or more episodes.
Acute OM often follows viral URI. 
All patients with persistent, recurrent or chronic OM should have a basic medical history taken and an evaluation for under-
lying disease. 
Most children with recurrent acute OM primarily have Eustachian tube dysfunction. If the disease is difficult to control
despite maximum medical and/or surgical intervention, evaluation for underlying pathology should be considered.
Failing to remove ear wax or debris, using an otoscope that provides inadequate light, or using an inappropriately sized
speculum will impair visualisation of the tympanic membrane. It has also been shown that crying and screaming causes the
tympanic membrane to become red.
The goals of management of the running ear in particularly purulent OM are relief of symptoms, elimination of infection, ven-
tilation of the middle ear and mastoid, avoidance of complications and prevention of further infection. These goals may
require medical and/or surgical intervention.
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